To evaluate outcome of intramedullary nailing supplemented with Poller screws for proximal tibial fractures using small diameter nails. Methods. 50 men and 20 women (75 fractures) aged 18 to 65 (mean, 33) years underwent intramedullary nailing supplemented with Poller screws for acutely displaced fractures (n=60) or for delayed union (n=10) or mal-union (n=5) of the proximal metadiaphyseal tibia. 88% of the fractures were caused by road traffic accidents. 54 cases had closed fractures and 21 had grade I or II compound fractures. Clinical and radiological outcome was evaluated. results. In 69 cases, healing occurred after a mean of 4.2 (range, 3-9) months. In 5 cases, there was nonunion, which was resolved by bone grafting. One case was mal-united. 63 patients recovered a full range of knee motion (0º-130º), and the remaining 7 attained flexion of 0º to 90º. According to the knee rating scale of the Hospital for Special Surgery, outcome was excellent in 50 patients, good in 14, poor in 3,
and failed in 3 at month 12, and remained so after a mean follow-up of 30.8 months. Postoperatively, 74 cases had <5º of varus or valgus malalignment, and only one developed varus of +7º. 65 cases exhibited no deformity, 7 had a deformity of <3º, and 3 had a deformity of 4º to 9º. conclusion. Poller screws help maintain fixation of intramedullary nailing and alignment of fractures. introduction Non-articular fractures of the proximal third of the tibia account for 5 to 11% of tibial shaft injuries. Closed management often leads to varus malunion, especially when the fibula is intact. Although intramedullary nailing may lead to valgus malunion, it can be useful for stabilising fractures with proximal fragments longer than 5 to 6 cm. 1 Intramedullary nailing for metaphyseal tibial fractures with a short proximal fragment (unlike diaphyseal tibial fractures) is associated with an increased risk of frontal-and sagittal-plane malalignment. [2] [3] [4] [5] This may be attributed to an inaccurate entry site or both displacing muscular forces and residual instability. 2 In addition, the large difference between the size of the implant and the metaphyseal diameter increases the risk of malalignment. In the absence of metaphyseal cortex contact, the nail may translate along the interlocking screws, owing to the play between the screws and the nail holes. This can be solved by the use of blocking screws or Poller screws. [6] [7] [8] [9] Poller screws decrease the width of the medullary cavity, guide and block the nail in the centre of the widened metaphysial area, and increase the mechanical stiffness of the boneimplant construct. 10 We therefore evaluated outcome of intramedullary nailing supplemented with Poller screws for proximal tibial fractures using small diameter nails.
Materials and Methods
Between November 2006 and December 2010, 50 men and 20 women (75 fractures) aged 18 to 65 (mean, 33) years underwent intramedullary nailing supplemented with Poller screws for acutely displaced Patients with tibial fractures with the proximal fragment <7 cm, proximal intra-articular tibial fractures, or non-displaced fractures were excluded, as were those who were treated conservatively as they were medically unfit. Associated injuries of the patella, metacarpal, femur, mandible, and rib were present but did not affect the treatment.
The mean length of the proximal fragment was 10.5 (SD, 3) cm (mean=11.6 cm), and the mean length of the fracture was 5.5 (SD, 3) cm (mean=7 cm). The operations were performed within 48 hours of injury in 65 cases and delayed in 10 (mean delay, 48 hours).
Stainless steel or titanium solid tibial nails were used, the most common size being 9-mm in diameter. Locking cortical screws of 3.5 or 4.5 mm were used for blocking. All nails were high bend nails with a bend of 11º near the proximal tip of the nail. Poller screws were used to maintain alignment or to improve the stability of the bone-implant complex or to control the nail during insertion. In 45 cases, a single Poller screw was placed on the concave side of the deformity. In 27 and 3 cases, 2 and 3 Poller screws were placed, respectively. Intra-operatively, the knee was kept in a semiextended position on a well-padded knee rest. 5 Temporary Poller wires were fixed on the opposite side of the apex of deformity in both anteroposterior and lateral views under image intensifier guidance. After retracting the patellar tendon at midline, a high entry point was taken with an awl. A high bend unreamed nail of appropriate size was inserted slowly and negotiated with the Poller wires. The nail was locked in a semi-extended position. Poller wires were then exchanged with permanent cortical screws.
Postoperatively, mobilisation was allowed on day 3. Static and dynamic quadriceps exercises and partial weight-bearing (15 to 20 kg) were allowed for 6 to 8 weeks. Thereafter, weight-bearing was increased gradually, depending on the absence of pain and radiographic evidence of bone union. Patients were evaluated using to the Hospital for Special Surgery knee rating scale. 11 Patients were followed up at intervals of 6 to 8 weeks for a year, and 6 monthly thereafter. Neurovascular condition, alignment, and functions of the affected limb were assessed. Alignment and deformity was calculated by drawing the anatomic axis of tibia in both proximal and distal fragments on radiographs. The amounts of varus/valgus and procurvatum/recurvatum were then calculated. Varus and procurvatum angulation were expressed as positive values, and valgus and recurvatum as negative values. Healing was defined as the ability to bear full weight without pain and support, with callus bridging in 3 of 4 cortices on radiographs.
results
Patients were followed up for a mean period of 30.8 (range, 24-45) months. All 75 cases achieved bone union eventually. In 69 cases, healing occurred after a mean of 4.2 (SD, 1; range, 3-9) months. In 5 cases, there was non-union, which was resolved by bone grafting. One case was mal-united. 63 patients had recovered a full range of knee motion (0º-130º), and the remaining 7 patients attained flexion of 0º to 90º. All patients were able to perform activities of daily living and walk with full weight bearing and without a limp or shortening. According to the knee rating scale of the Hospital for Special Surgery, outcome was excellent in 50 patients, good in 14, poor in 3, and failed in 3 at month 12, and remained so after a mean follow-up of 30.8 months.
Preoperatively, of the 75 cases, 30 were varus, 35 were valgus, and 10 were neutral. The range of varus to valgus was +24º to -11º. Postoperatively, 74 cases had <5º of varus or valgus malalignment, and only one developed a varus of +7º. Preoperatively, of the 75 cases, 40 had procurvatum, 28 had recurvatum, and 17 had no deformity. The range of procurvatum to recurvatum deformity was +8º to -17º. Postoperatively, 65 cases had no deformity, 7 had a deformity of <3º, and 3 had a deformity of 4º to 9º.
None of the nails or screws was broken. 47 patients underwent removal of the nails and screws. All patients had regained full quadriceps strength, with no ligamentous instability or flexion deformity. Postoperative complications included anterior knee joint pain (n=8) and superficial infections (n=4), which was treated with local debridement and use of antibiotic impregnated beads.
discussion
Our results were similar to those reported in other studies. 12, 13 Intramedullary nailing for fractures of the proximal third of the tibial shaft has a high rate of malalignment. 2 Apex anterior and valgus malalignment and anterior displacement of the proximal fragment are the most common deformities. Sagittal-plane deformities may be caused by the pull of the patellar tendon, the pull of the anterior compartment muscles, the lack of a posterior cortex, the 'wedge effect' of the bent nail in the distal fragment, a medial starting point to the area of narrow anteroposterior diameter of the proximal tibia, and a distal starting point for nail insertion. Coronal-plane deformities may be caused by a medial starting point, a laterally directed nail insertion angle, and the pull of the lateral compartment muscles. To achieve anatomic reduction, several technical modifications for standard intramedullary nailing have been described to overcome these problems.
In a review of 133 tibial fractures treated with intramedullary nails, 2 proximal third fractures resulted in a significantly higher rate of tibial malalignment than middle or distal third fractures. This was due to the lack of a sufficiently long posterior cortex in the proximal fragment. 2 A neutral to slightly lateral entrance angle for nail insertion should be used for proximal third tibial fractures. 2 The use of blocking screws to supplement intramedullary nailing for metaphyseal femoral and tibial fractures enables control of angular deformity 12 and increases stability of fixation. 10 Poller screws act via a 3-point fixation principle to nullify the forces of muscle and ligament pull and narrow the metaphysis play ( Fig. 4 ). Additional Poller screws in the concave side can nullify tissue tension when they are placed close to the center of rotation of angulation (CORA), adjacent to the nail track, and perpendicular to the deformity plane. Precautions should be taken not to apply the Poller screws away from the CORA or on the convex side. 14 The guidelines include: (1) taking a high entry point (if a low entry point is taken, a proximal Poller screw will have to be added); (2) using a proper size high bend undreamed nail; (3) placing the nail co-axially with the long axis of tibia; (4) accounting for the nail bend distance; and (5) applying a second screw to avoid posterior translation. Poller screws are not just blocking screws but tools of reduction. If the entry point is too high or too low in the lateral view, a second Poller should be added in the anterior distal or posterior proximal part of the fracture.
